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A color concentrate pellet and ;a method for jprodupting &a £e< Pi grperit ahdj^ameP both in-powdej^dJoxmr^ placed in a high- 
intensity bowLtype mixer. Smaij 'granules are 'produced. These grahuleis are cold-pressed in a pellet mill and color concentrate 
pellets of a conventional size ;a$id ; $haiRe are produced. These peHete corjtain;up to 90% pigment by weight, and have a melting 
point of less than about 230°jF. the pellets i are friable and are rtiixaWe;arid!prdces$able with commercially sized natural resin 
pellets without, substantial sSttfijip.outiJJhfe .cdrrier/lq : the, pelletact^:*as;a uhiyefhsaHcarFier. Pellets with additives in substitution for 
pigments are ialso dis&fcMsed. ; I;:;, !V : '-isj: j I •'}.*' i i Ml h W \ : • 
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METHOD OF PRODUCING j PELLETIZED COLOR 
CONCENTRATE AMP PELXEffi ftfofcllCED THIrTBY 



! ABSTRACT Qg'ltHg biafcdcfeuRE 



| .;A oo;l6r c,onqer^^ 
ing : same, p igment and carrie r are 
i f< tf placfad: in a high inten Small granules 

v, [ * J : *r* , !?i r ?*W*!*'r "i? Th*B« .gramil;*^ : in a pellet' 

r ,: ; 6'jjl ! rail;iijiinji c'^^^ 'cif! j jc oniveritiona l jsize and 

'it j : shape are!; prQ<luc(B di; These vfjyeia^.ts iie^ht^STnT^ tb1)0% pigment 
v: 8;."; by wtei'gh^ tha^abo ut 230") 

9 ^ F - l^e p^ll^ta are f riable|Jand -aire : :niixable and processable 
10 wAhiiicomflvelrcial 1 y rs i *Y<T^tu* a t ; ir c b in ; p e i 1 e t s without ; sub- 
;11 ; r ataxia! settling out. The ^ar^ier :-in the pellet acts as a 
,; .12 universal cajrierv: Pellets !;wlthi a<$iti;ivfijs in substitution 

p ; f or^gme^ 
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BACKGROUND OF THE ill 



BHTIOti 



i?: •! i 



: ^hia| i invent ion rei^^e^: ^einefeallyj to the coloring 
of plietidfi> artd more specif icdljy to jimproved color concen- 
trate 'pellets and the process 1 ;£or making same. 



■Si. 



Diacussion 'Oti'Reillateia! Art | 



. • cbrtunon , method L'of/; jj^j^ 
color ; ^concent rate pellets. ' jK^coloir £ concentrat, 



is to use 
el let is 

s olid; and jifr typically fcompy iqad^ The 
-pignier^ and 
generally also acts to "wet" thepigtont 1 : so: that the pigment 
•i-viHllfcU "wfcli -wlth'uthe resin •M^pUajtiic • to be .colored and so 
that ;the pigment will be well dispers^^ throughout the final 
molded, exttud(^d,i ca st; or oth^rw i sci' itorWd plastic p roduct. 

lb conventional / i ■ cp ilb 1 ^)^^!^^^ r a t e " pellets, the 
pigment la , mlked yith: a 'carirlejri lwh'i ^h^i s| a th ennopljfiBtic 
resin- material syiuda^a a polypro pyieii^ or 
polystyrene. [ These materials and yt^e pallets produced 
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20 : 
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22 

23 

-'24- •; 
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350°, to 400° F, 



• thereby have: a ;mel ting point .jfcii' the jrfrnge cj 
H To majkfc ...itfieW! ;jcoriVentiohal < ck>;i6t j c>hc€jhtrjato peiretsT 
; pigment and cirri *ar are "mtxe^. 1 and ; ; Jteitj&d jto about 1550° to 
600°: j^e 1•Siixtire•\mel't8: ,, arid! il'ijalijA^d,; and is extruded 
through an! eitrudeif and ; thej|i; sbli^ifies ;and is cut in to 
conventional jjjg^^ afrouT^l./8-inch t n 

. ^iam e ter ahdjgbout; 1/8 to 1/41 IncHTtrT lengj hT. 

These ' conventional; co^or;! : concentrate pellets 
contain organ iq alndilnorgariic typically 30* 
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to 50* pigment by weight with Itfce ibalahce being thermoplastic 

resin. 1 '..j ; \ '• '.. ■ •' ; : • .1' ' j : s- : 

' ,1.1, J-.' : ! : 

These conventional.:! pallets are , then mixed with 
natufcal resin. pellets ofjhejsame ■ general size and shape to 
eefe^t.color^zatioh!; qsTtuIra 1; if es^pe'l le ts^aj^_pel^ex^ whl ch 

iJ/l^rfpsutM Vftfc •^li^rany.>W»ja!.!i^)sli abW 1/8 inch in 
'^_j:;,dlameter,-:^nd j|'re' aboujt 1/8 ;. tfi 'ijM, i^ch;- long. 
■ 9k '?' ii : ion*!,- problem- Vitb.:i<j*h^^t;i ; 6j*Wl dolor concentrate 

10 pell ets ■ la ; that: the^an^ ^ane^a llv kust^b^compat i h 1p with 
11 txthe^atural re9lh/To~S"e colo^ed^ To :be co^patibTeTTRe^twb 
1;?! mus^be Llie ai(nie or very slJmHar . i| For example, a poly- 
Jj* i^><»mi»'w^ : ;^*!s|.j'er. Would ■be .;c;bm'patibl«;.w;lth a polypropylene 
14 natural •r«Whqbut would not b<e icbropaitiblej with pvc natural 
resinl Mlikingi ija carrier wl;tb;;art j!lW<!oi^|uble oaturaT resin 
could i adversely . »f fiet J :the :'^V» : teV'!ifc'bierhes of the final 
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molded! product.; The typical Lji>n^ ! pr6di«5t would comprise 96% 
natural resin, 2 V carrier, and 2* pigment. 

Another problem is; that ! the; high temperatures 
utilised i;^ the/ extrusion process ; (;550 o ; - 1600° p:. ) tend to 



ji;!?!l r^burn-quVp^.d^^ inexpensive 
'i'ljl ;j:inorg4nic' ^gmehts: wbich burn, put or degriade! between 400°and 
' 23 ,, 55oV '■}' ' ;.'! v „ , ,\ ;v'|? j- 3; ! : - j» : I 
" - ; i ■ ■ • ; '• ' ' ', ':■,;...,'!■ J:' > ; ■' 1 

* 4 ; Th ? «*ftyan*ioiiali prbpeas | ii ; paiticular ly disadvan- 

25 ; tageo.ua wiith rigard 'to' or^ah-tCvpigments.': Organic pigments 
; fy.-Jj { %*nA:pp *••••*§ heat-a ensltivalaoi^ : unstable, and generally 

]'??•'! . ;^ o r« j|?P«W.^! S^^^^^^S^i ^ he hl 9& tempera- 
;;.j'2!8- -j^;Hfcure'a;-:^C -fche I'idlojnvenHohaT'^ro^ss [ar'aj ^bjad jfor organic pig- 

-h : ment9 i-i: ...?*•]*« ; ^ghVtempera'tUres;also ; ;t^hd;to| use up a sign,iC- 
r 4?. 'icant- iwtMW if *Wava.i lafcli 'heal jn^&jfry or heat tolerance 
fil. ; Of •th^--ptgm'en*i l l and-iearjri'a^viiktl^llji^i.lriThelae high tempera- 
32 ,'. • tures.$reV'thua^ ; 

Another result of the conventional process is that 
: 34 /the pallets produced are ordihariij npt ;fri;able. They must 
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ly be .ielted PatJabout : 356° to ; 4pp : ^ ^Jiibie;? ir a ! they can be mixed 
2 ■ * with! natural Iresih. ' \ L " ''I ' ' 'i 

3 | The 'Henschel Company of Germany has, for many 

.ii,y yearly Jmahufa|ctured a high: intensity ; bowjl-type- mixer, it 
"3j.. has 'J^een./kndwn t that granules of j a^tore br less spherical 
"6 frttfj |iWl : th; "k'l^ia^lter of v J^t'ti j S^Jt^b njicrons and with a 
7V, pigment, l?*di,np of ^70* - 90i ;by ;weljh^ manufactured 
By: in the He^chei mixer,; Th^}te^|i^l|ei f | ?-h«lweVer , are too dmall 
9 ; . arid jdjb nbt 'inix. well with th^ic-o^ natural resin 

10 pellets. /:.They : were not accepted^ cojdftercially . i 

* I • .'.•:!; " Objects of It he Invention ; 



9 




•'!! 'It is an object of the; invention !to produce*' a color 
c °n?3^^ i|s compatible jwith 

a(^^^ range :i of , riatilral ifoiftsjich; carriers can be 

reger jgjd^^^^ ^ai^Terg w ; ! l^r :*partT3TiTrnjW^^ 



carrier s , *) ' ' ' ~ ' "~ T " 



22 



It is a further object; to produce a color concen- 
£ 8i -^Sljlk^^ comprise : upf : ;i;ttf C^^^me^^ 1 ^ 0 a 

jffi^ll-carri^ better 
io \[ ; mixing,, be manufactured at jtWrip^lratures 'of less .than 

300-,-?, ^.as |not: to bprn b:utyp^:_|l4i^ip^«|i certain heat-sensi- 
tive:! : p"iigrten^ it^ahkc^tgmentk, which have heat 

23 sensitivity ijvi the. range of ^00;^ ttal 350^ Pi. ! ; 
f? 4 : ;v - , ..it is also an object of the invention to produce 
23; : a cplbr concetntrate pellet ItKat is ^iafelej, will not settle 
.-.2fi , -J. out ^u^o^^ixih'g with ooiiurierdialjly! sized natural : resin pel- 
27 • letsj|«will look comparable . to ;c l o;ny|ehtional color *concen- 
','26 ;1 ; trate; : peil^t.v:;|yan;-.;be made s fihi ; !"i.4;j?tf i^b^sive equipment with 

29 ' less.,energyS cos|t, arid dan be pr6cedsQ<J tb pellet form at less 

30 * than :-2:30?.^F.. .! ;! It ; is an i: bbje^^jlii tji^::triv^nbon. to provide a 

31 process f b r itiahuf ac t ur i rig cb 1 Jr tone eri trate pe 1 1 e ts , part i cu- 

32 ; Mar IV those containing organic pigments, which process will 



not unduly hjsat or otherwise adversely affect the quail 
SUMMARY OF THE INVENTION 




lanic pigments. 



.'■■ii.'i . ! ; 



pte;;pri^^ process whei^fri.polor! concentrate pellets; of a generally 

conventional isize anti shape are formed. Pigment andparjier in pcwd^form are placed 
in a;hlgh inti»nsity : : b owt^jpe Vnixer. The ca^f'^'cj^ fiHse, .for gjca mBle^ 
^s tearamlde Wax^iri^ mbcer is run until small 

These granules are 



then run through a standard pellet mill without supplying external heat, substantial or 

• pt^ef^i»;;SH* result$;ih ;|a pellet that hais.ity^lly^ $E^£ tp 6ti% to 90% pigment by 
iyve^t and Jwhic^ hias iailj^ai^er; which fe bompatibte wlthiiajwide range of natural resins. 
Preferably, the peitet will fcohtain 5Q% to 90% pigmeht by weight (including ;both organic 
and inorganic). More preferably, the pellet will contain 7.0 % to 90% pigment by weight 
and, more preferably still, the pellet will contaih 80% to : 90% pigment by weight; At high 
: loading levels; energy, packaging, and shipping costs are reduced, and less carrier is 
used. Unfortunately, many opmmercial users of color concentrate pellets do not have 



: to handle pellets with th;ese : higher loading levels, such as 
in ttfe 80% tq 90% } hinge!i VVith less accurate metering f^uipnrtent, such users still prefer 
pellets with loading ih 1 



.,• r . i • i • 



'i: ! 
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'denotes a trade-mark 
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i}p; : the-;Sp% rfrig^e ..When ' ; pdf l [ e!tb 'iti^y^hijgh loading; levels, 
: ; i lv\ \ the metering equipment must p$ \nfox*r*fy^fai*. It is believed 
; 3- that, ,as ;«perfc|' become; mo re] .f anil liiair.^with; the benefits of 

4 ; pellets with loading levels iinj ;the! ftd% to 90% range, they 

5 will bbtairi more accurate .m and sales of 
6; /. thesje more highly loaded pelijetB; Will increase, Forpolyvi- 

j.Tj; , nyl ^hlpride aiding, the pigment, is frequently 1005 inorganic 
-85 iahd^:] l;V*>icfi|il;^ . :'lit& pellet; i-ia^iri .^tje, \raijge of '451 to : 75% 

"ioV j ■■.!)/■ .-i ^h6;.!^e.ilet of the' ^r^ent ^invention will mel-t at 

1 1 ■ ; ; ' . 1 e a s' i t h a f\ ' a b 6 ti t . 2 3 6 0 1 F ♦ , : p r f e-]r|a b i jy ! 'a i about or less than 

12 , ; abo^t|20p*F. rlfhe"; pellet is £^i^blja;| bh& is; made at a; temper- 

13 j ature of less than 230° F . , ipref'erably at less than dbout 

14 '. 4 200^ If / As a result of this low .temperature of rtianuf acture , 
1'S";;! :c.!9tt|iin 'h^a't-^fenfii'ij.ive' organic pigments and certain inexpen- 

s il 0 jp - 'sive; .jheat rfseftkk t j^ve- inorgarticj pig^ arelmade available to 
]-%7j\\ the 0nd; Ufljer j ;! Such pigments ; :t$nd j-tp^bje degraded or burned 
: - ; 18 out Vat . ie«Mr&|turea from 400° tp !'5j5ip? f, ; Thus, they Would 
19 ; ^ be fcurhe^, out! ,: or degraded if .^subjelf? t£d j; to the conventional 
20 ; extruding process , which U'tllS^eie Itiefliperatures up to 550° to 
21 ; 600° ;F, Most end users mold, their -color: concentrates and 
22: : natu)ral resiri; pellets ;at about ^06 o ^ri: ! ; ! 

12^ ;,*;![ I" '} ''.V;'i;Th«|; i equipment utilized! 'V^.-ijiha j practice, of : the 
24V present iirtyention la less expensive than that utilized in a 
125 / convent tonal Extruding \ in%., l -^$pn$V$fy-cc&t9o£ the present 
26 :; invention are I;' 1 about six times . less /' than ! that utilized in 
27/ conventional < extruding. • Thjeij'^enieit produced by) way of the 

28 present invention is conventionally shaped and ordinarily 

29 j will' disperse throughout the , natural ; reisln and will not 
36 ;; jset^ ipr '[ o|the;rwise,r when: mixed and 

. :3 1! Jf ! ' ; pro.^i &*d''i wi thl cbm^ercia,l:lV aiiaedj nijc'u^al |resin pellets. 
32)|! '!:' \' ;/ 1*h^'factbthat the peHetSidf the! present invention 
;33!i , molt at a tamp;er ature lower than Jt«aj?;*f conventional color 
34 ; concentrate pellets^ ifl advanta^flous^ can be melted 
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artd^ixed sboriiiif arid bjrtfei^and be better ihwjrtoraited yrtth.ithej natural resin pellets. It is 
important that cpkw concentrate pellet n^olt before the hatutal resin pellet for propel mixing 
and incorporatipn: prganic pigments are particularty hard'tp disperse. The pellets of the 
5 present invention ihave artmost total dispersion of both organic and inorganic pigments. 
Streaks ami arfpr variation are effectively eliminated. 

In = one ibf&aid as^ct then^ to jpre^nt invention relates to -a cqbr concentrate pellet 
comprising at least about 30% pigment by weight and a carrier wherein said color , 
concentrate pallet has at least partially ? geometric shape lWmed by a die cavity and is of a 
10 siie and shape and composition such that a plurality of said; color concentrate pellets are 
mixable and processable with 1 cdmmercially Sized| natural resin pellets to produce coloured 



resin withbut substantial settling out of said color; concentrate pellets from said natural resin 
pellets, the carrier of said color concentrate pellet operating to bind the pigment, and wet the 
.pi^entjto'^ndeii it more clfspiersiblje in said natural resirii ind having a melting point less 
15 thirl abdut 230 • ^ ^Mlbeirig ^kf-forni^d irh qi prero in sucha way that the pellet is 
cohesive as a result of mechanical pressure and is friable to improve its dispersibility. 



In another broad aspect then, the present invention relates to a pellet for use in the plastics 
industry; comprising a carrier and an additive, said additive; being ^e lected Ito m th e g r oup — 
consisting of a slipi agent, an anti-stat compound, calaum; carbonate, talc, glass, ultraviolet 
20 light st^ilizer an(S puling compound, wherein feaid pellet has ! at least partially a geometric 
' .s^^if brined' by la die ^ity and is' ot a size and isl^r^i^^ltha^ a plurality of said pellets 
atemixaWand'fc^^ 

substantial settling out of said pellets from said n^tqral, resffi pellets, said carrier operating to 
bind the pigment;: and wet the pigment to render it more dispersible in said natural resin, and 
25 having |a melting| Ipoihi of less than about 230°F, Said pellei bding cold-formed in a press in 
such a way that ^e pellet is c^>^sive as a result of mechanical pressure. :ln a preferred 

fd^;^ 

■ .. .... - i -1 .:' . •■■:! :. ' : . : 'i: ■ ' 



' In yet another broad aspect then, the present invention relates to a color concentrate pellet 
comprising at least 20% pigment by weight and iei^camer:yvl^r;ein said color concentrate 
30 pellet has at least partially a geometric shape forined by a die cavity and is of a size and 
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sti^pe of said color concentrate pellets are mixable 

and processaWe with commercially sized natural 'resin pellets to produce colored resin 
without substantieil setfling oat of said color concentrate peltets from said natural rebin 
pellets/the carrier of said color concentrate pellet Operating to bind the pigment, Jand wet the 



pigment to render ft morel dispersibie in said natural resin;' and having a melting point less 



than about 230°F, said pellet being cold-formed in a press in such 
cohesive as a 



a way that the pellet is 
, said 



.Mi: ! 



BRIE* OESCRIRTION GF THE DRAWINGS 



FIG. 1 is a perspective view of a pellet of the present invention; and 



FK3: 2 is a somewhat schematic eleyational view of the, die/and rollers of a die-and-roller- 
type M!« mill; r|, ■; :. : ! ■ ■ ■ 
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. ; : ^Th6 ipreaent inveriiiiitoh. disperses organic pigments 
vary yell,. Due to the oi 1 abaorpt Ion race of organic, pig- 
ment^., one cannot achieve ;as high; -a': loading level with 
. org^iric pfcg^eiiits \:a£ orte can w ; ith; ino^ganicj pigments in color 
; ebne^h t^ate''. 'p*n'*fcs ' Of; the^ present ^invention. One can 
acMeve- : tbii-'a^bout 40* ;to -Mk2% jl^i'jig levels of : organic 
pigments acid up to atout; .ioa%ng-Ueyels of inorganic 
pigmants-in the pellets of: th^e present invention, (Percent- 
ages are on a by-weight basis' wVl>ss' otherwise Indicated.) 

• 'j 'in the. present invention,! It is normal to! use 
combinations of organi c and lniorganiciip i^meht s . Typically, in 
'euchj'ja case , ithe; organic pigment is iised as a toner to give 
viy id., coi^r, , while ythe inorganic: pigmerit, iwhich tends to be 
nonTtransp^ren'it/.provWes a inpre 1 lo^ague color and fill's up 
the : Mlor, so/, as. to reduce t?;rahsparertcy. : Typically; high 
levels oi inorganic pigmentel^aire^ used :? in: combination jwith 
lower ; leyels ;of organic pigments. Jf the; loading level ia 
90% "fi!Y * e * 9 v*:' i the Pigment may; be IQ6t inorganic, Alterna- 
;tiy^^, if . ; aj ;ldaaing ! leveVi ; i: o£ ., 96*, pjgmimt by weight is 
:de.0iil|ed:;r^p. 'toi'abb.Urt <0t organic ;pi$#ent: can be put in, with 
the ;balaiiie l>^inf a J loading level of 

•70r ^igmieht ; by» Wei-ght 1 Is/lde^ireia; %p[] ep About 40% organic 
pigmeiiit 'cty i>e put In, .the /fiance being inorganic 

pigment. If a 60* ! loading "ley.ei 'la 'Weired, this could; for 
example, Be achieved with lOf organii/50% ^inorganic, or 30? 
pr^ic/3QV 5 inorgan;lc^ organii/26? iinorganic. 

A \- :.V-;;j ;;T^;ba^i;er /i© : .uti:i : iae4 ';!ti'"tijihd. the*' pigment- and 
also £ene^ bo that it is more 

disp^sabi^ /tfc^ Bis 
stearamide wax is a typical ^ powdered pigment 

is Incorpbjrated , directly: .ihjCJb^ jjittWafct- resin, there is a 
tendency for it to. form chunks and streaks, rather than to 
uniformly color the natural resin. i 
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FIG: 1 illustrates a typical' color concentrate pellet 10:ofthe present invention, the pellet 
is cylindrical - approximately 3/32 to : 5/32 indjtiln diameto 4/32 inch (1/8 inch) 

in diameter; iTh$ length is typically about 1/8 to about 174 inch; preferably 1/8 inch. The 
1/8-inch length size feeds better at the end user. The: e'nd 12 of the pellet typically has a 
. brof&h appliance rattier than/a smooth knife edge cm! cut edjje, such as may be visible 
< 6n a ^cx>nverlilonr€illVi extruded pelleti ^ i j . | 



■ i 



It is dr 

sinibe. 



\ on the basis of weight, 



; The ijpellet ial^mprls^cl ipf pighlent and carrier: As us^l in the| specification and claims 
} \ pigmient oaiii jinqhidfe mixtures df different pigments;. Pellets of jthe present invention 
ty$pa^ and the balance is cahier. 



Organic pigmehtsj] 

azJ^ypelfig^ (j^Mrii^igmenfe frrclude' nickel titanate j titanium idioxide, 



carbon black, cobalt, arid manganese chrome antimony titanate. Organic pigments are 
generally mbre expensive than inorganic pigments. Organic pigments; tend to cost about 
! ;$^'#to $l2d:^er|x^h& pigments tend to cb^t^about $0.50 to $14 per pound. 

TypScal orglapic ^iinbi|gart listed ihi Mftfleim Plastics Encyclopedia . Mid- 

October 198SI Issue; Valj!66; No. 111, MoiQraw-Hill, lnc>.; ( ; 198Q, at pages 648-660, and the 

t yohn Wi|ey & Sons, Inc. 



:198§, at pages 303-304 and 887-892; 
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■ t 'y. : !I 4 {'.; ahcapsulatWd-'^y the carrier j "< gricapsulatlon prevents ! the 

- *2 t -y* pigment from; riagglomerat ing,; and !thUs; results in excellent 
; 3 pigment dispersion. The carrier! of pimple: 1 hereinafter is 

' , 4 i particularly effective for organic pigments, which tend to 
5 i/' be hydrbpnilic, because that; : car riar. .tends to'! drive : of £ 
6 j : -j moisture. With regard to the carrier of Example 1, the 
" ■ "■ !: 1 £ r * sop*| £«py,l - trl' 4i ti i t ana t e reacts :; , w'i!th! ; -! the moisture in ' the 
j8 % i pigmentsl'ahd thje stearamide to produce -alcohol . The alcohol 
'■- v i '9, i: • actsi as a catalyst with the stearamide: to produce a crude 
•10 .ester .;■ The encapsulated , e'ster>exten'^s ( the heat stability of 
11 the pigment formula in addition -to other chemicals present, 
,;; 12 ; which .also become' encapsulated, : It: has. been determined 
13 . through ageing studies that these: granules are compatible 
j: 14 ; with ;most polymer systems. • ] \ • ••• ; 

V 15 s ; •'!• The high^inteneity mixer run! until the power 
.•"'V«i!6 'V 1 consumption dr;6pe to a level which | indicates that the; encap- 
f. 17 sulation :p'rp : ice!'as is!; complete;; G^ainuleB, which are rounded, ■ 
' 18 - : Ji. sphereiike' .] particles, are; formed ;by: this process. The 
19 ; granules are preferably about 10 microns to about 1 50 microns 
; 20 in diameter ( and more preferably about .10 -microns to about 
: 21 i 30; microns in : diameter . . These granules c;an include up to 
.{ *\-yVt**$ about] 90* pigaient by weight. .Proceaslhg the powdered pigment 
V •:: 23; ] : j ; and carrier through the high intenaity; mixer can increase 
; 24 • the ibulk 'density of t,he mixture- if^om about 1.75 times to 

25 • about ' 3. 5 times. - \\ ■ i 

i 26 A problem with these gcanulha is that they are; too 

27 - small for many pjurposes. They were not .accepted in many 

28 aspects of the commercial marketplace because they did not 
K'\^29 x ^.4have;|the 'aife^iidvohipei^of .trai(itloha;lJ extruded color concen-- 
;• •'•,;! l ;;"ao ',{';■ - ; t rate:! pel lets^' arid.-they tended to 'ia^t'tle out when mixed and 

' ^1 :1 ; procaba dould not be used 

//h 32*5 e4?f aptively. t :_ ( -.; ; . . r :.;v ; "/-. !• • "; v : 

- . 33 ; ; ; v'Af ti> "the <graiivil.es '4f*-]toxw$ in the high-intensity 

34 " j mixer , they are cooled to rooici temperature . 
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'.i .'. t j-'..- A=. 'eerier- itf not. 'npceaBatjlly >-a .single compound! 

2 ' eombirtatioTifi p£ ingredients /can',' |bfe ijutllised as a carrier, 

,3.: which may also be' referred • t& v as ! : ai' *e*rrier system." : As 
4 i 'utili'jtad in the illustrated embodiments, the components of 
si, ithVi:<jiarrler. ; -»»!y >aye different : meUlng points, but when 

v^imlx^ ft about ^ 60 ° t0 

i|7 1;.about : ;2l6?i.to >bout-220° P.. The carrierf has a melting point 
ie i less: i*ah';4boiit preferably 'it! about or less than. 

: 9 about'/iOO® f;.' The color conceh«£te pellet, .containing 
10 pigment and' carrier , will mel^ajt; about the; same temperature 

fil as that of. the carrier of which' it is formed, it is desir- 
12 1 ' able i that the: carrier ut ill ied be icompatible with a wide 
13/' ■! rang«!!of ^ypes : of natural resin. , Vhjsn this is achieved, a 

';i4 : K : 'singie r type 'pallet/ can be utillzed^to; cojlor a variety of 
15 iji; difteren^typ^s natural resins.! Injthe conventional art. 
'i« 'ii \as.d*BCrib : *d-:ai»ove, ';a plurality ot idii«ej?ent types of pellets 
17 ; of the same "dolor 'areT or ■majy- be., ii«|eded to color the same 
,18! plurality of types of natural': ire's in ; s : The Example* hereinaf- 

; 19 i. 1 ter idlsclbse carriers which are useful in the practice of the 
20- , presieint invention. , 

ai ! ' :'''<i'- r : J To>i4aky' pellets iiri accordance jwith the present 

l22-i : inventioii'^ tiUp-- prefer ablei'tb '■ jitili* a high intensity. 
bowi4typ>^i*^r''; : ;iuch as is known jihi; thwart and is available 

:,Zi '' ■- f rom "the .J«n^iSh«X"'-«o^ny!"^«^^y".;: This type mixer is 
25 ' \ jacketed 'and hooked up to , a ? o^in^ ey^tem. It ^has; a large 

. 26 L rotary impeller that mixes and agitates the ingredients. The 
27 ' pignjent and carrier,, both in powdered foirm; are placed in the 
2.8 : ! ; bow£ without preheating: The mixer * agitates and whips the 

;i 2ft ! :'' ingredients by means of the impeller.;.; Thiis action friction- 
ally' raises ;the temperature of the ^redients. Heat is, thus 
3li: substantiinyi: mechanical rather - ithan electrical or:, gas 
32.'- combustion iji , origin. As the >ie!l1:ing .Point is approached, 

, 33; the" carrier sofiteiis and ^ agglo'miBTafees^ith the pigment parti- 
34.' clea.. The pigment becomes; wetted.; ground, solvated, and 
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the! granules are then processed through a pellet mill, such as Model CL type 3 from 
: California Pellet Mill Company,. 1 1 14 East Wabash Avenue, Crawfordsville, Indiana 
47933.; This; is a die-and-roller-type pellet mM. For an! illustration of a die-and-roller-type 



pellet mill, see U.S; Pat. No. 4,080,134. In this palletizing process, no external heat is 



added, substantial or otherwise. The temperature is not monitored and the pelleting is 
controlled by feed speed and Volume onty.T^e machine should be operated slowly 
enough so that the temperature is kept below: the! melting point of the carrier. Thus, the 
pellets are produced in a process, including high intensity mixing and peptization, 
wherein the temperature does not exceed about 230" F., preferably not more than about 



12 
13 ' 
14 

.15' 

16 
17 
18 
19 

20 

21, 

22 

23 

24 



& : Witft mfererice to;R<3: ; 2v;!the cptor concentrate granules 20 are shown with respect to the 
die and rotted ! of the pellet mill; The pelleting process utilizes compaction and 
compression to produce the color concentrate pellets. The granules are fed continuously 
t in a controlled, even stream from a supply htipper (nbtSsihbwn) to the pelleting Cavity. The 
j;j color" coh«h|rate granules 2Qcan be seen Ih the pelleting cayity. Rotation of the die 22 in 
V : ; TO^ct with! the rbljers 24 causes the rollers^ 24 to turn; The granules carried by the 
rotation of the die : & artico^riressed between the; die 22 ind the roller, and are forced 



through die iqevities 26 Inithe die 22. As the icoldr; <teilcehtrate ^pellets 30 are extruded, a 
knife 28 sheais thW pellets. The length ^^tMipidlsttbari be controlled 1 by controlling the 
process parameters. The die cavities are tubelike orifices, preferably circular in cross 
sWc^hv p^ejfe^ taper from inlet $ide to outlet aide, and with a diameter 

b^een ib^ut 3/32 ami ibbut 5/32 inchi and preferajhlly vyith a diameter of about 1/8 
:4hdh- so ast<> produce cyKhdriCal pellets; : I ; i : i ; : ; 
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- lb i ;Alte|tinatiyely; : ! other crop a.! seetioris^jauch aa square, rectan- 
V *j : \pw&$ y- :Vriii^:Ur; V : ' s e t c. , : ;ca ; n;'B;e" : 'u|:i|l^e : a. | The bulk density 
; s'j! of tlije i : iilii'i} : e^iM'di come- out of -tjhfj p^Ile? mill is approxi- 
4.V mateiy thV^aiiiife. aB : '..the,- buik/aensitiy:;;p|f : ttoe granules whidh go 

5 J a into : ;the;peliiBt mii:i. • • \ t ■■ 

6 ;ri : ••'TheVpeliets* ar'e.!/•qp>j^tPt^*^ , • or "cold-formed," 

7 N which as used in the claim* and ; specif ication herein means 

mechanically pressed of compacted' without japplying suhatan- 
=9 i •tialii'eKt^rr^al ; hiaat 1 , and without; melting; the mass of the 
] %Qf'. watfe'fial to form af cohesive and united;; body. When; pellets 
%X$ 1 are. Jorm^ in; ; a p>ilet mlW •*>' d«wcr.ijb>d. herein, the; pellets 
■ '•12%''. a're:.«rUtle- ; ,;The compaction. By'cold 

13/ ; pressing-the igranul'esin !the !;die( cayitiea ,; the color, concen- 
14 trate pellets i; arW •h«p§4' ! - iifeV toWi*'" ihlt are mixable and 
[liif- ' prodBsaable witty convai>tibwii|iy shaped natural rasin pellets 
■X&r;'' ■ without substantial settling. ■ ■ ; 

•• •::-iv: , -r<'/'^^p^AM/pf^«^'^. $j"«# lb ? d above are fria ~ 

jlftlj! hie.; j Thiiy can be^ broken apart and/d;r crjumbled with one's 
jl9!;, fin^irhaiii., "with Ught tapping !^thi*the handle of a! tool 

20 ; : suchiaa screwdriver / siniciB;.;,thiy'^re;friabie, these pellets 

21 break up and incorporate more quickly with natural resin 
22:;;. pelileta. . thus leading to better mixing, dispersion and 
23 distribution of the pigment : throughout t?he natural resin. 

Convent teii^l'i-ax'trtitded pellets tendjnot to be friable, but 

; 25' ; . W The P allets oC 

\'2'4' %Ml^V*^M/ii^y^i9iK ^ granules which; have 

■ : i£<:. 'tovvbfitti^iiiiti*^ °r continuous 

20 • body; =-,.• •!''■ ' 1 •;. ■ !:;;.;■! V : • ; \ . 

2g organic pigments, being hydtophi lie. will tend to 

30 ;" agglomerate if exposed to the atmosphere;. The: carriers of 
31 the present invention tend to keep ;Ue oz-ganic pigments dry 

: : ^2j i3 : ; ' ; whei»' : iiv peiieit ;form, . •'• •' " '! -^ l ['■ :• •• 

I 3j j . •'] '. •.; '14; uniform ;di spar aabi 1 i ty j is.*; desirable character ia- 

: 34. ticiin'epioit'eone^ of ' the Present 
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•i' i • - invent i on lhavjej better diBperaibiliity ' ^nd; more unif orm distri- 
'!":>■• j .2 ):j « button 'than conventional extruded! pel jets This results in 
•>;■:-.• 3;, " more ! boneistetft 'CO)or v in part after pairt after part of? the 
i, \ 4 ultimate product. Dispersabilityi i« measured in lightness. 
5« f • chrome, .arid. hue;. The. Qbjwtiye -U*i *o have the pigment 
; 6 , particles separated from one another,, and evenly distributed 
7! throughout the finished or final article.: In the practice 
8 A .of trie present; invention, lightneas;,; : chroma f and'hue. are put 
V : ! < 9 : ; under statistical process control v wherein these characteris- 
' ! 10^ : tics j are, controlled to a 3-sigma;: jcbptrbl limit.: Thus, 
l ; 'A^'^.llgfiit^ hue are all Controlled within 3-sigma 

*y'yii or/lees ]\< . k y « !, ^ \ \ 

13; Most mixing and subsequent ; prbcessirig of color 

; •14: ; concentrate pellets and natural; resin pellets occurs at 
;15 ; tempjeratures up t to and including ,:a:bo\it ;400° F. Certain 
; pijgfm^htef f : including particularly, i organic pigments, are 
! |il7-j ; degraded, W berried out at 400° to 550° F, Such pigments 
,, ^18:. cantata generally' be ijsed in qronvehtipnal extruded pellets, 
i'^/isr.; siirtre "such, pellets are produced, at temperatures in the range 
20 of 550° to 600° F. Hoveyer i u thefee; jiSBAt-sensitijve pigments 
;.;.21.i;... can be utilised in pellets of the present invention, since 
; 22' such pellets are preferably! produced at ;temperatures less 
izi'^\ :tM^: : ia ; bdu ; t'/2*dOi 0 ;F. and are tlien a]ddi 5 d to natural resins and 
;J 'hiiip'^ procisMdi at temperatures no about 400° F, 

; ; ;25 ;; i ! : ! • V ;j:^he.;t.c0lqr' concentrate; . ;;p^lllets : -. of the present 
l ; ^26:' invention leanj ilbe • u^ed^ for ; irtj^ct^6n ; .*o'idi*g (automobile and 
.. ; .27 non-automobiie grades) f sheer extrusion, profile extrusion, 
28; castiWr and r M the present 

I' ; 29t* : invention tend to be universal pellets iti that they can be 
; ,30 : used: with a large number of 4»Mer«lii*ini6i of natural resin 
. ';;:'] ■' t il$ pel^ta:. -;• . -T^ial^t* in c^riira<3ijBti>ction to conventional 
1 : f!32 J - extruded 'pellet be used only with 

' •33? natural^ ja-r'ieln of the same or; very 

V. 34:' simitar -t^pe the carrier of| jt-he ■ extruded pellet. The 
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earner . , 

I / Used and also to the fact that there can be so little carrier used per pellet If there is only a 
" sniall amourit;of carrier in a pellet, it will tenct'npt to affect the physical! characteristics of 
i , the ;finished product. For example, for 100 lbs. of natural resin, one may need only one 
J- or *wo pounds of color concentrate pellets of the present invention. In addition, these 
;| pellets melt' niore quickly; and thus blend better and are incorporated better with natural 



} resin 1 pellets; during* the coloring process. 
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' Ingredient 



Percent By Weight 



Pigment •".,<.. jjt 

titanium dioxide 
; v Carbon black V 
; qu|nacridoh$ red ; i, 

■■'■'.:! (Jadmium yellow . ;/ t 

: 1 ;. Sorbitan monbstearate «■ • : f; 

j!... .fitanate coupling agent (isopropyl- 
[" ■ jtri-trtanate)' ' \ \ 1 

'Ethylene bis stearfcmide (bis- : ; 

5!wax)V-; -Vl v, i 



;-5' : i j 

: - 

20 | ,'! ; '| 

!;' : 3; ; \ ■];} 
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I carrier. The sorbitan 

mdrtpstearate used ; is GJycomulS from Glyco Chemical Corp., Greenwich, Conn. It has a 
..; melting point W 122? to 131 ° R Th^ titanate ooupling aigecrt used is Product TTS* from , 
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2 • Baiy0nne r N^ is 

: 3 ; ; ^^^Ide ^ fro^;VV^ Chemical CompanyrMehriphtsI Tennessee. It has a melting 

r :; 4 :; ? ! ; P9^ and 

.5-' • ■ 1 J 25d?F.*Bis sfearamide wax>ilsp available Corp., Greenwich, 

6 ; Connecticut/as Acrawax;C*. The nionostea^ the titanate coupling 

7 ■ agent couptes the pigment with the wetting agent; and the ethylene bis stearamide acts 

8 ;; ; ; as^wetti^ this'general-cpm^ can have 

9 : n ; I i5 ^ ran!^ a$ : ftftow$: pigrnefiitv typiqallyi about 50% to about 75%; sorbitan 

10 : -.;r:;jmcmostearate^ 1%ito9%; titajnate coupling agent 0.5% to 1.0%; and bis stearamide wax, 

11 • :•' ':| f ■ .'ij I :';; t '; ;fc - ;■ i 

12 The carrier of Example 1 fe considered t6 be a universal carrier, and is compatible with a 

13 j j veiy Wide variety of natural resins, including ;ABS, polypropylene, high-density 

14 pGAy^triyten^fi : !io^^er^ify: polyethylene, nylon, : &ypa$maie 9 ipolyvinyl chloride (flexible 
15^ ; V : ;i 1 ! ■ : ^riid? rigid)^ pcilyiesters, iacetats. and polystyrene In j>rie$ent invention, this universal 

- 16 ^rifi^atibllity jis due to the' inherent compatibility pf the carrier with the various natural 

17 *\ resins ahd/d^becauseth& carrier is present in su'ch ^mall amounts that it will not 

18 ; appreciably ^ in which it is incorporated. 

19 ,!. The carrier of Example 1 is a carrier frequently used with organic pigments because it 
20-- drives off thte moisture wtjich dan be present in organic pigments (see the description 

22 j ^ Allied Corporation, 

, 23 • Morrtetown, New Jefsey. ican be substituted for Wssfcaramide wax in this Example and 
24 the other Examples herein. A-C 6* is particularly borri^aititile with polystyrene, high 

■ 25, ;- \: density pbl^thylehe, and polypropylene. | 

26 ••' v ' >■ t • (Azotes a trademark \ /L '\. ,: ' •. •■ j 1 : . 

• . , .'■ |, -\ .; ■ V*" ! ' ' ' 1 ' ' ' '""':! * j 

■■A 1 -'V; ;'"';•!: . '■[■ ■; Mj;.;/ 1 ;: ' 
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and natural resin 



have an even; uniform distribution of pigment. 



In the pigment of Example 1 , mplybdate orange, an inorganic pigment, can be substituted 
for the quinacHdbnipred, an organic pigment. Alternatively, the organic pigments, in total, 
can be reduced in percentage to 1% or 5% and be replaced by titanium dioxide. 



I . ! 1 



EXAMPLE 2 



Ingredient 



Percent By Weight j 



;.. Pigment :->>■ -,- 

''|v-j:,chroma7eB)Cw <, ••. y 
\'i f quinacridohe violet 

phthaiocyanftebjue I::!.";'-- 

i Bis stearamide wax 

A-C 400A* ethylene vinyl acetate (EVA) 



20 
5 

5' : .s- 



19 ; 

20 

21 
22 

.23--'; 
24 

.25.; : ;.;' 
26 • 
27 
28 
29 
30 

31 '..>' 



Thelcarrier injExan^te Zlfe the;last two Ingredients; The ethylene vinyl acetate used is A- 
C 46oA ? i from AlKed-Signal, Inc:, Mbmstown, New Jejreey A-G 400A* is an ethylene 



; acetate, and having a number average molecular weight of about 3000 and a melting 
: poiht of about 203° F, It is believed that A^C400A*wlto a vinyj acetate content of 12% to 
16% would also work, A-C 400* is another alternative. It is: believed that ethylene vinyl 
; acetate with a melting point in the range of 190° to 220° F. and vinyl acetate content in 
,; the range cflM;^i<^|Mqi^.ali9 work as an il^ativai to A-C 400A*. the ethylene In 
:'• ; :EVA causes good wetting with the pigment and subsequently causes good mixing with 

polyethylene, polypropylene, PVC, polystyrene, and similar natural resins, and has good 
":■ ; compatibility across the conventional polymer range. The vinyl structure in EVA causes 

J. The; 
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achate in KV^ causes good mixing -wl'kfi' AB8 and polystyrene 
andVs^inliar-typq resins. In Example 2, the ingredients can 
range in perc£nt-by-weight 'aiVfi ol l i : ovw>! pigment' from about 
50% ; ;to about =90%; bis stearamide wax, preferably from about 
5% to about 30% j and ethylene^ vinyl acetate , preferably from 
ibQiiti^SV.WNiBouts'Sot; It ifc. preferred that the bis-stear- 
araid^ wax; and the ethylene vinyl acetate be present in about 
a raVio by w^Tghti ' \ 'Ji j 

With a carrier .of the type: described in Example 2, 
it ;i*B' generally pref jarable t?o atay; ^tthj a lower level of 
organic pigments. Thus, aiterrtatiVely , the ^uinacridone 
violet can be .eliminated and ' the! jphthaiocyanine blue be 
rediibed in percentage to .It or Si, and; chrome yellow be 
Incrfeaaed to' make up the difference!, ' ;Th± organic pigments 
do not work eo well with this carrier, ; duje to the fact, that 
organic "ptgm^ht^: can .contain jnoist^re The moisture can be 
dr^Veii oft: 6he simply has to; ruhi the Hensrchel mixer longer 
as can be 1 seen r the carrier - Example .2 



is suitable for 
, up to about 904 , 
jln Example 2, the 



higher levels of pigment loading (i.e. 
including both organic and ; inorganic 

-pl^nX:uCah;|:also;;'"be : al"I. inorganiityj such; as 90% by weight 

ctirojme yellow, .' $\ - •: 

I V Th^jcirrier. of Example 2 ;.. incompatible with aljl the 
'natural.. f«#l$ii I Mitel In i'txafttf tf, . Thus , this carrier is 

considered a; universal carrier. ! J ; : 



EXAMPLE 3 



I-Ingredlent , 

: l !;jpigment*-; ; j / 

, phthaio&yanine green ; 
:'!;■■ quihacridone violet .': : 
•i:f titanium dioxide . > i- '!:':" 

Bis. stearamide wax- ;:. "J ' Vy. 

, A-C 400A ethylene vinyl ^acetate ( EVA) 



Percent By Weight 



40 
2 
38 

10 

10 
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• r. 



1- 
3 

"l < 
■ l - 5,' 
: • ; 6 

7. 
8 



: ;n 

• 12 1 
• -13. 
t4 

.:. -IS ' 

\/iT: 

18 
19 

;20 

'..'25 



' ; \; * n '' |, P : hi'B'';. ; compoaitibh,..'it^l';t)lgmettt can range from 
about; 40* Itjo. 60t to. about 90* by weight, whereas . the remain- 

^f^ff;;**^*^**!'*"*^**- Mh:j«j«*ji« from about 10% to 
about 60% by weight. . Alternatively ;! ;the EVA can be elimi- 
riatedi in which case the compbaition -is 50% by weight ipig- 
ment;,; 10 I.HALS, and 40* bis stearamifle wax. Alternatively, 

' i '» i ^ ^ ^ ion in t he 

preceding. sentence, ethylene vinyl 
Acetate- canl-M substituted, for bj^lpteara^ide wax in some 



applications 



Ingredient 

!;S!igment 



EXAMPLE 6 



: l 



quinacridbne red 
ij. quihacridone violet 
; v;a*o, yellow 
'.Itttanium'dioxide ' 

;,;:■/• carbon -black' '■ 



tti nde r ed i amine 1 igh t s tab iliier < 

j ('HALS') : ' 

^Carrier from Example X i; 



Percent By Weight 



30 
5 
7 
4 
4 



25 
25 



'Here v | the carrier from Example 1 has three components, which 
are ;inci^d ^ thl»s same relativie; p|ricfp<>rt ions as indicated 
in Example 1, :i to ; totil 2;5*;;by/; weight v ! Pellets of this 
composition have beien succeaafully tedted. 



'I; ' .? 



' 1 i.'.t 



i ■ 



1 i : 



1 .'^v.o i/ 
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' :i ;^ ; the ::te6^ents: regarding, -Example jz also apply to 



3 V 

4 • { 



'.:!.;. 17 ; 
,:. : ,I9 : < 
' : 0 , 

11 

.; 12 



EXAMPLE 4 



Ingredient ; 

Jtigment . v.* • 
• I. • - { quinacridone violet . ? 
i -iphtttalotyanlne blue | : . ; 
; |( : titanium diotfide .•■•■! J 
carbon black . ■ >' !H 

Hindered amine light -stab! liaer 
(HALS) 



; ' I percent Bv Weight 

!j . i; I 

■'! I: / ! 25 

■!■ i 17 

;« ; 25 : 



20 



j; " - 



- i. 



% ' ■ ;j PeU^ts ; ; comprising; the i^redients ■ listed in 
^H^uC ExantfUi^hav^ been; prepared and! have unique applicability. 
: HALS 'is an;uic^iblet (UV) sUbillaeir; and: in this case acts 

,t 16 ' in a 1 dual capacity, .as' the additive and as the carrier . HALS 
,-1? is available from the Mitsui;' company: in Houston, Texas as 
■ ie:. Product HQ. 770-LS. when pelleW of this type are utilized 
' ie ; ' With natural resins, both pigment and, a UV stabilizer are 
Hi : :26 : ::i added at the same 'time without the inecessity of any ether 
• ! ""i21.:'; ; " carrier; .. ; . 



' 23 . 

:• ' ; ; .' 2'i''' 

' i' ■ :25 •'. 
. 28 

■:<-> •■■ 29-: • 

••It * - 1\ , . " "». '.I - 

31 . 



EXAMPLE 5 



' ingredient 1 

Pigment 

phthaiocyanirie green "■■]■ 

azo; yellow •, , \ ! 

\\: car)b6n ,; black: j ..;•■( 

| Hi^iired! amiirie light. -ftaWUipf. 
!; % (HAtsj: V ■ , , . •• .;• 



Percent 1 Bv Weight 



e'BIv a tearamide wax 
A-C 400A ethylene vinyl' icet^te (EVA) 



25 
17 
8 



10 
20 
20 



\ ' i. . ■-. 



■I. :« ■ ■ 
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1 

2 

3 f 
■'4 

5 

6 

7 

8 
'.. 9 

.1,1 ■: 
12 

13 
14 

15 '\ 

16 v 

17 v 

18, : 

.19 ; 

20 
21 
22 
23 
24 ' 



EXAMPLE 7 



Ingredient 



<■■'.■ 



Pigment ■'■*<■ 

titanium' dioxide 
phthaiocyariihe blue 
nickel! titanate ye»low . 
copper chromite btack : 

Bis stearamide wax 

Siding-grade PVC compound 



20 



Percent By Weight 



20 

'•; 10 V 

■ ; 5: ; :l . 
. 15 ' !■ 



The carrier in £xamp»e 7 is specific for vinyl. $idingrgrade PVC compound contains, on a 
by-w$ight basis, the following: 100 parts of Geon 101*EPF24* PVC resin from B.F. 
; Goodrich Co ^;Cieveland> phio ; 44131 ■ 0;4 to 2.5 parte IJni stabilizer MT181* from 

Atbchem North America, Buffalo, New York 14240;! 1 fa 2 parts Kemamide S* from Witco 
': !:; Chemical Co y Memphis- Tennessee; 0.5 to 2 parts COAD 1 0*; calcium stearate from 
i ; Marbon Chef^ca Ohio; 0.1 to 0.5 partsPrdduct K120N* process aid 

from Rohm & Haas (^.. Rhiladdphia, Pennsyh^nia 1^105; and 1 to 10 parts Richardson 
DS200* impact modifier from Nova Corp., Leominster, Massachusetts 10453. In Example 
; 7, the pigment can range from about 20% to about 50% by weight, the bis stearamide 
'. !,wax can ranQe from aboU 5% to about 20% by weight;' and the PVC compound can 
i; grange frorn about 20% to about-60% by weight. Alternatively, the pigment can be 100% 
.' 'jhdrganic. ' ; 



25 Frbm the foregoing, I 

26 ' (bis: stearamide) and a stearate (sorbitan moriostearate) or a mixture of a stearamide wax 

27 V and a low n^fecular weight, wi|*y EVA polymer A waxy carrier has a substantial 

28 ; >;s ^ of a wirty material, such as a low 
29: \ tofecular weight EVA, for the described purposes. The carrier wets the pigment to 
30 /' i j facilitate proper diispersic^i In the natural resiri; the carrier also assists in holding the 

31 ; pigment tofijetherin ] 

32 'denotes a trade-mark 



■"•iifi ' t,,! 
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: 1 deduces static- electricity 1h the finished product. For 
lit} example, antl-atat pallets and color concentrate pellets 
: 3 'could be mixed and. processed With natural resin pellets to 

-4 i • produce colored finished products with' reduced static else- 
; i! 6 trl'city properties.? ■ ■ ! . 



7'i 

'■B 



Pirisrre 



■ IV various fillers: can be substituted for pigment and 
yJ-addtftjl to the barriers above and" encapsulated and! palletized 
lO'iae described. : Such fillers would include ^calcium carbonate 
lif (Cacba),' :talc,iahd: glass! oatel urn . carbonate 1s available 

12 from* Palmer Supply Co!, Cleveland, Ohio, and talc 1s avail - 

13 able from Da r tech Co • , Cleveland^ Ohio, jit has; been found 
ul >: : that when calcium carbonate lie pelletized, as described, 1t 
16 ; 1s much easier to handle and the clarity much greater. 



•(.. 



i ' ! 1' ! 6r.!' ■ }\ ,» EKAMPIE 11 r • 

' :i7' : 'i • ■ ■ • < ; -'.it ' ■' W Ufltoi Btabn jzers 

; ■ ,. • ;v ; -. • : - • . • • \ :-\.. 

' 16 Ultraviolet (Uv:) 1:1 sfht' stabilizers such as : HALS 

: i9. ; from M1 tab 1 company 1n Houston, Texas can be substituted for 
: 20 pigment and treated like the fillers,': arit1~etat, and slip 
:, 2 1 : : agents deseri bed; above . They have hf eh demonstrated to. work 
:.: 22:i i veryi well-.i 1n jthe field. . - : >'„. 

■ '^il • '•' * ^ : 4^m^ *| ep^bfrteb ^<^<^^r^d>*Si»* i pow<*«in«<l pr flaked 

; * 24',.- HAtS can be run through a pellet mi ll; and pelletized , w1 thout 
" 26 : first proceeding 1t 1n a Heniichel mixer, to produce pellets 
r 28V. which are 100* hals. No pigments, carriers, or additives are 
; , 27' added. These pellets are expected *o be very useful in the 
.28 ii , autcimotlye i industry. . , . 



Mi 



I', : 
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', 1 ; but riot so much aa to prevent rfrtabiljiltx. The carrier also 
; 2 . : Jtendsi .to hold the granules together. As noted, however, the 
/3 = penults are friable; and easily 'broken; apart i all of which is 

:: 4 .'illfan; adSjjanta^e \^ •i'l- - 1 \ 

\ j: K' k '' The preeertt application alsoihas appl 1 cation: beyond 
: *6 ^ organic and : i,norgaihic pigments,; ; ^Bas^d ! on experimental 
7 ©fl device to iq)at'e t certkin other materials in the, nature of 
; e ; ; \fillfe/^ a^dradyitiv^e 'bah-fce iub*t4 tii ted for the pigment in 
9 | the ^bove Examples, and be' bound by the carriers identified 
iiO « in the abo\te Examp lee and be encapsulated in the high inten- 
ts i: ;;aity :^1xar and: pellet i zed as described atiovp to form pellets 
, « : J':i°: f j wh^e^;j*t^ ; ' m : 1 xm*? 1 ! * ■• ipd. processeible M*h; conventionally sized 
;-iia -Hn^tur^l re^ln jpell^ without; settling :6ut (substantial or 
14 X •otherw4ee : yv /'ihii will make .the; ; us;e^W- these fillers iand 
^.5 : ^addl.t^ In the plastics 

ie : industry.. ; Th^':f6i.lowing to 'illustrate 

•17 ; ;;th1s; : invention. 

:!^8 ! ?' • "y , "\[ r. ■ . • EXAMELEJB ' : i3 ; .": • 
"■^d- 5; : ; i;; s V V «• Slitt Aq&fi^;.) > ■ \ 

Ik ' ; r ': ^ , . '. :\'' ; 

.'520 r BisvsteiariimixJe Wax can: be 'substituted for pigment 

21 S and added to the carriers above 1 as a r slip agent. . A slip 
122 • agehi reducee static electricity andi lets sheets of mo;lded 

23 ; : ; mat^al el i;de; apart so that they will not; stick, together. 
kji .;' : :'|' ' •' -£1 \ •' . •• . \ ' :' : ''" ! ■ : ;: ! ■: "i ' 

.•:25- j , : ; ; X'" [ ' / AntlrStata;; ^ ^ 

:,26' :!*;•" :{ MOLO-WIZ, a trademark of Axel Plastics Company, 
;27i, Woodaldev New York, can be substitUtek. for ipigment and added 
:'-.2 ; ft ! : 'V'td ^e'^cairr'+e^e abbVe as an: anti-iaijat* : Such a component 

,:i .v. ' ! : f!-l : - V : s f h ■ /// 

>: ;i''v^:;,:;;^^; ; -- : -:^j;f:?;i ; ; i ; w 
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:/ jifjj klM^bOIMEiyiTSOF the invention in which an exclusive property or 

PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:; r 

1 A color concentrate pellet comprising at least about 30% pigmeht by weight and a carrier 
wherein said color concentrate pallet has at least partially a geometric shape formed by a 

5 die cavity: and is iqf a size and shape and composition such that a plurality of said color 
concentrate pellets are mixabte and processable with commercially sized natural resin 
pellets to product coloured resin without substantial settling out of said color concentrate 
, pellets from.said ; natural resin pellets, the carrier of said cjotor concentrate pellet operating to 
bind the pigment;, and wet the pigment to render it more dlspersible in said natural resin, and 

10 having a melting point less than about 230°F, said pellet being cold-formed in a press in 
such a way that the pellet is cohesive as a result of mechanical pressure and is friable to 
.impiw ; / . j 

2, The: color concontr^ pdiet of daim 1 , wherein said c^er;corriprises a wax with a 

15 3 The dolor concentrate pellet of claim 2, wherein said wax is bis stearamide wax. 

4 : the oojdr con^ntrate peHefc of claim 1, wherein said cptor concentrate pellet comprises at 

'5 j t T^e ; dolor cdh^htrate ^eliieit ofoMnm '1, wherein said oblbir concentrate pellet comprises at 
least 45% by weight of inorganic pigments and at least 1& by weight of organic pigments. 



20 6;: A peHet Wr use in the plastics industry, comprising a carrier and an additive, said additive 
*j l being selected ftyrri the groiif? consisting of a slip .agent, : an -anti-stat compound, calcium 
carbonate, talc, glass, ultraviolet light stabilizer and purging compound, wherein said pellet 
has at 1^ die cafyityiand is of a size and: shape 

such that a plurality of said pellets are mixable and processable with commercially sized 

25 natural resin pellets without substantial settling out of said pellets from said natural resin 
pellets, said carrier operating to bind the pigment, and; wet. the pigment to render it more 
dispersible in said natural resin, arid having a melting point of less than about 230°F, said 
p^ a way that th* pellet is; cohesive as a result of 

:" * mechanlral pressure. !•! ■ v % 
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25 ; 



v c X the of daim 1, said plurality pf said pellets being commercially 

mwable and proc^ssable arKl compatible with polypropylene, high-density polyethylene, and 
* polystyrene paturai resin pellets. 

8 The color concentrate pellet of claim 1 , said plurality bf said pel lets being commercially 
5 mixable ah d processabiejnd compatible with polypropylen eTNgh-density polyethylene, 
^^ystyrene, qergj^ ^ low-density polyethylene, q^d ^lyv^nyl ch loride 




9: The ^ c»tor con<j0htrate pellet of ctatm 1, the carrier coiriilwrtsing an ultraviolet light stabilizer. 

10. The color concentrate pellet of claim 9, wherein said ultraviolet light stabilizer is a 
10 hindered amine light stabilizer ; 

•1 1 ; The .cdlour'cohcentrate pellet of ^claim 1, the carrier consisting of an ultraviolet light 

: :' '^stabilizer ' ;. : 1 V 

* 121; A coi^r<^M(^ ,; 9te' pellet comprising at least 20% pigment by weight and a earner 
wherein spid color concentrate pellet has at least partially a geometric shape formed by a 
15 ; die cavity and is of a size and shape and composition such that a plurality of said color 
: , concentre pellets are mixabte and processable with comrpercially sized natural resin 

pellets to produce colored resin without substantial settling out of said color concentrate 
; pellets from said j hatiirdi ^^ jpaliets, the carrier of said cptor concentrate pellet operating to , 
bindtheplgment, ^;ahd wdt the pigment to render it more dispersibfe in said natural resin, and 
20 v having a melting point less than about 230°Pi said pellet b^ihjj coW-formed in a press in 
such a way that; the pellet is cohesive as a result of mechanical pressure and is friable to 
improve its dispersibility, said barrier comprising siding^grade polyvinyl chloride compound. 

: * 13. The peltet off plai^ 6,; said; additive being a slip agent;/ 

l4. the pellet of claim 6, said additive being an anti-stat compound. 

• .;■ ■ " /' : ' ■■ ' *■ • ■•■ ' * ' • .•; ,v i ; r.v ■] : - 

25 15. The pellet of claim 6, said additive being calcium carbonate. 

■ . V; ' : . ' • : ' • •!:; ' • ' ; • " l : : ■': I . 

• I r j ■] :' ■ ' • . : r\ , . i . : ' 
: ; v -.:1f6Shftpeltet of fcteim 6, safe additive being tafc. ; i ; 

. iT Thelpe said additive being glass, v : [ ■• 
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23 



■■ • » I:. ■ I-" 

I- 5 



•;2* : 



••/:7 ; 

9 
10 

*M : 

12 

14- 
15 

■U: 

17 



. example; 12 <• ,v 

i Purging Compounds ;;. : 

' Purging compounds ^id^n be encapsulated in the; 
Henschel mixer and pelletized in the pellet mill as described 
above. A typical purging compound is 10% titanium dioxide, ; 
^0% . 6alcium ; '■ carbonate , 101 antimony oxide, and 20% bis;, 
stearami^e wax. Such purging Compound pellets have been 
demonstrated' to work very veil in the field. A purging; 
compolind is usfed basically: t*: clean old pigment and plastic , 
dut of a machine. A purging compound is a highly loaded 
; ppmpiuhd i containing abrasive; materials that scours out the: 

•previous residue. 

\J' - ; ; iti wili be clear tOr.tnose sXilied in the art that 
i var ioua modi f ica t ions and chaises can be incorporated in the:: 
! aspects of the! present invention. All such modifications and 
changes that fall within the scope of the appended claims are. 
'Intended to be covered by the; Present application. ;, 



... ■ [ 

■ ■ v 
. ■ ' 1 i>*< 

. . j. 
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vt8^^rhe!--^liet'ot jdlkim 6, said additive being an ultraviolet lijght stabilizer. * 

19. The pellet of claim 6, wherein said carrier arid said additive are both 100% hindered 
amine ; light s'tabillier. J' ; = i' : ' 

20. The pallet of claim 6, said additive being a purging compound. . 

21: ,The pallet of cfcim 6, said plurality of said pellets being pommercially mixaWe and 
prpcessable and cpmpa^le with polypropylene, high-density polyethylene, and polystyrene 
natural resin pellets. : - I! ; ! 

" ■! ' •• '!' * ' •"!-'• ' • • Y * .!-: !| ' : " • ' ' * ' 

si*"* ••• . - ■ * * i ' r - '. ; 

22. The pellet of claim 6, said plurality of said pellets being Commercially mixable and 
. processable and compatible with polypropylene, high-density polyethylene, polystyrene, 
acryiohi^^ lowrdensity polyethylene, and polyvinyl chloride natural resin 

■>pe^;!;V;;'' ;. , j « !••! : 

23 the pellet of ;claim 6; the :qarrier comprising an ultraiviQlet light stabilizer. 

24. The pellet of Claim 23, wherein said ultraviolet light stabilizer is a hindered amine light 
..stabilizer' 

;25: s The pallet of 'dlaim Q, the carrier consisting of an ultra>/lblet llglit stabilizer. 

2$: Tte^orcri^ said carrier comprising bis stearamide wax and 

ethyjenevinyl acetate; . ■ / , : 

27.1^e color cdjicentrate pellet of daim 216, said pellet haying; a cylindrical shape formed by 
; ; a*,oiroul9r c^ry ity { said pellet corpprtsing about 5% tq abbut 30% bis stearamide wax by 
' >AAei^ht, jkbbut 5%! to about sbVo ethylene vinyl acetate by Weight, and about 50% to about 

/ 2d: the color concentrate pellet of claim 27. the ^s steariafriide wax and ethylene vinyl 
acetate toping present in about a 1:1 ratio by weiglit, the pellet comprising at least 1% 

>: ofgiEuiic pigmentiby weight 

V 29; faeibdor concentrate pellet of claim 1, said color coricemtratei pellet further comprising 
. vabbiit 1p% to ab6ut25% hin^erW amii^e light stabili^r ^ weight and about 50% to about 
^ ?8&%'0igrnent by' weight , f ' . ; 
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. .. ■ 27 

30: The. color concentrate pellet of claim 11, said ultraviolet light stabilizer being hindered 
amine 



31 •. The color ^concentrate pellet of any one of claims 1 to I5i wherein said color concentrate 



32. the color concentrate pellet of any one of claims 1 to 5; wherein said color concentrate 



33. The color concentrate pellet of any one of claims 1 to 5, wherein said color concentrate 



10 34. The color concentrate pellet of any one of claims 1 to 5; wherein said carrier has a 



: i 3S; Theifcolor conbentiraite pellet of any one of cjaims 1 to 5, wherein said carrier has a 



letting ^ 



36. The color conbentrate pellet of any one of claims 1 to 1 5, wherein said carrier has a 

15 s •;.mbttlhg:polntof'about;200°F. 



t; 37^the^ldr c6ric»ntirfirte pellet of any one of claims 1 'to ^wherein said carrier comprises 

^;aW^ 

J./ : r.;' : V:;-: *y S-'r , '[:4- ^ V" ' ' / 

; 3i3; The ipelt^ claim'Sr said ad^itiye bein^ calcium carbbnate, said pellet comprising 60% 
to 90% calcium carbonate by weight. 



, 4 1 : ; i< 
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